Absfruct-An improved variation on the carry look-ahead adder has been proposed by Ling. Ling's approach is based on the propagation of a composite term in place of the conventional look-ahead carry. This approach gives an adder that is faster and less expensive.
I. INTRODUCTION
In a recent paper [ 11, Ling introduced a surprising variation of the conventional carry look-ahead adder, his adder being significantly better in cost and performance. Ling's exposition is based on a detailed case analysis of the behavior of the adder. In order to explain the concept behind Ling's work, we first derive his adder in a more general manner and discuss its advantages. By generalizing the approach, we will see that there are many other possible variations on the adder. We will explore these a little and show that there are other variations that share the advantages of Ling's adder.
II. LING'S ADDER
In a conventional adder [2] , to add the two numbers and we first form the local carry generate and propagate terms : Then, with a ripple or tree circuit, we form the global "carry-out'' terms resulting from the recurrence relation Manuscript received February 13, 1986; revised November 13, 1986. This work was begun under the sponsorship of Amdahl Corporation and is released with their approval.
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' We will use + for "OR," (B for "Exclusive OR," and proximity for
"AND"-in order of increasing priority.
Finally, we form the sum S of A and B using the local expressions
In the conventional adder, the terms G; have, as described, physical significance; however, an arbitrary function could be propagated, as long as the sum terms could then be derived. The expansion of Ling's recurrence is considerably cheaper than the conventional: Go has ten inputs to four gates, the widest having four inputs, whereas Ho has seven inputs to three gates, the widest having three inputs. By considering similar cases, we can see that Ling's method is generally superior. Although the generation of the sum is more complex, this seems to be more than offset by the savings in carry +gi[lT~Hiil (as tigi=0) propagation.
However, whether or not the designer can capitalize on the advantages depends on how well the method fits in with the available circuit elements. There may well be advantages in alternative formulations that more closely match the hardware. One is led to For the other set of adders X , = xC,+ 1 + (pi + y)C,+ I , we can find similarly that Ling's properties are enjoyed when y = pi and x = pi or t,.
The four adders are as in Table I . Note that the last two adders find the inverse of the sum more directly than the sum itself.
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